The shoulder joint is vulnerable for dislocation due to disproportionate articular surfaces. The morphology of shoulder bones is well investigated in the western population, whether Glenoid conforms to the same dimensions in Indian population is sparsely known. The knowledge of bony morphometry, their variation and racial differences are of paramount significance in the diagnosis and management of shoulder diseases and to produce a more anatomical result in shoulder replacement surgery.
INTRODUCTION
humeral head. In 75% of subjects, the glenoid fossa is retro tilted to about 7.4 degrees in relationship to the plane of the scapula. This relationship is important in maintaining horizontal stability of the joint and hence counteracting tendency toward anterior displacement of the humeral head [1, 2, 3] The normal glenoid morphology is described as pear shaped and only when glenoid loose enough anterior-inferior bone assume the shape of an inverted pear. A bone loss of more than 21% would cause instability despite soft tissue repair [4] The factors which pose to shoulder instability include abnormalities in the size, shape, and orientation of the articular surfaces; disruptions of the capsule, glenohumeral ligaments, or labrum; the inadequacy of the short rotator muscles, particularly the subscapularis [5, 6] Arthroplasty may be indicated in osteoarthritis, rheumatoid arthritis, osteonecrosis or severe fractures of the shoulder bones. The surgery options range from resurfacing arthroplasty, hemi arthroplasty, total or reverses total shoulder arthroplasty. However despite the advancement in surgical techniques and availability of various prosthesis models, wearing down or loosening of the prosthesis components can consequence into instability and dislocation due to improper component alignment. Joint instability subsequent to shoulder arthroplasty is one of the common complications reported to occur in up to 18.2% of cases [7] Glenoid component fixing without correction of glenoid version and can lead to decentering of metallic humerus ball resulting in wearing of glenoid component and failure; rocking horse phenomenon [8] Therefore glenoid dimensions and version are vital while a surgeon prepares to resurface the glenoid during shoulder arthroplasty.
MATERIALS AND METHODS
education and research purpose. The current study has been approved by Institutional Ethics Board.
Sample size: A total of sixty seven scapulae: thirty three of the right and thirty four of the left side were studied.
Inclusion Criteria: Adult wet scapulae of both sexes were included in the study. Age varied from sixty five to eighty years.
Exclusion Criteria:
The bones showing any apparent pathology, features of osteoarthritis and fractures were discarded from the study. Statistical analysis: Data obtained was analysed using Bio-Medical Data Processor (BMDP new system 2) and applying appropriate statistical tests (Table1) The mean and standard deviation of the different parameters of glenoid cavity were calculated and summarized (Tables 2, 3, 4 and Graphs 1 to 4)
The data obtained was compared and discussed with other osteological studies (Tables 5, 6 and (anteversion is denoted by positive while retroversion by negative sign). 
FREQUENCY DISTRIBUTION OF GLENOID BREADTH (Graphs 3, 4)
Graph 3: Glenoid Breadth (mm) Left.
Graph 4:
Glenoid Breadth (mm) Right.
COMPARISON OF GLENOID PARAMETERS OF BOTH SIDES (GRAPHS 5, 6, 7)
Graph 5: Glenoid height (mm)'A' right and left side by box plot.
Graph 6: Glenoid Antero-Posterior diameter 'B' (mm) right and left side by box plot. 
RESULTS
In the present study total scapulae investigated (n=67) where the combined glenoid height ranged from 21.20mm to 42.39mm and the mean recorded was 34.07± 3.79mm The average glenoid height on left (n =34) was 34.305±4.06mm and the right (n = 33) was 33.83±3.55mm respectively. The combined anterior-posterior diameter of the lower half of ranged from 18.10mm to 33.00mm with a mean of 24.44±2.98mm .The average antero-posterior diameter of the left glenoid was 24.18±2.93mm and that of the right was 24.72±3.07mm. The values of glenoid version showed wide distribution in our study ranging from-10º to +6º the mean glenoid version of the left side recorded was -1.00±4.06 ºand on the right side was 3.30±3.63º the values of various Glenoid parameters under consideration have been summarized in (Table-2 
AUTHORS
The average values of 'A' and 'B' obtained were compared to the findings of other Indian workers [10] [11] [12] [13] [14] (Table-5 ) using Wilcoxon signed rank test and the findings were found to be almost in accordance. On comparison with the western studies as shown in (Table-6 ) values of 'A' and 'B' were distinctly low in our study. The parameters were compared by applying Wilcoxon signed rank test where p value was less than 0.05 when weighed against study carried out by Mallon et al [15] and was highly significant ( at p value less than 0.001) when compared with the studies done by Iannotti et al [16] , Von Schroeder et al [17] Karelse et al [18] On evaluating 28 cadaveric scapulae Mallon et al [15] found high mean glenoid height in men of 38mm(range 33mm-45mm) compared to 36.2mm in women (range 32mm-43mm) Similar gender difference in glenoid height was noted by Churchil et al [9] who studied 344 cadaveric scapulae and have reported high mean glenoid height in men of 37.5mm(range 30.4mm-42.6mm) compared to 32.6mm in women (range 29.4mm-37mm) In the current study gender comparison could not be established due to proportionately less number of female cadavers.
Glenoid version is the angular orientation of the axis Of the glenoid articular surface relative to the long (transverse) axis of the scapula; a posterior angle denotes retroversion and anterior angle is anteversion The values of glenoid version showed wide distribution in our study ranging from-10 0 to +6 0 The mean version recorded on left side was -1.00 ±4.06 0 and on the right was 3.30±3.63 0 However on comparison right glenoid were found to be more retroverted than the left side (Graph-7) Mann-Whitney test P value = 0.029 ( significant at p<0.05) The glenoid cavity angle in the Indian population has not been explored adequately. Uma S et al [19] studied hundred dry scapulae of each side and have noted a mean glenoid angle on the left -5.02 ±2.07 0 and -6.90 ±3.48 0 on the right with a significant difference in the glenoid version of both sides (p value < 0.001) Churchill et al [9] reported a mean glenoid retroversion of 1.2 0 (range 9.5 0 anteversion-10.5 0 retroversion) in their study glenoids from men tended to be slightly more retroverted than those from women (mean 1.5º compared with 0.9 0 , respectively) while they found glenoid of white patients significantly more retroverted than those from black (mean, 2.7 compared with 0.2; P <.00001). Mallon et al [15] reported a mean glenoid retroversion of 6 0 (range 2 anteversion-13 0 retroversion) In a study of the relationship between glenoid version and glenoid pathology, Friedman et al [20] noted glenoid were oriented at a mean of 2 0 anteversion in 63 healthy control (range, 14 0 anteversion-12 0 retroversion), and those with glenohumeral arthritis were oriented at a mean of 11 0 retroversion (range 2 0 anteversion-32 0 retroversion). Cyprien et al [21] conducted a radiographic study to compare the glenoid version of 50 healthy shoulders and 15 shoulders with chronic dislocation. They reported a significant difference in the glenoid retroversion of healthy (7.1 0 ±4.6 left and 8 0 ± 5.0 right) and chronic dislocating (8.9 0 ± 5.6 left and 13.2 0 ± 4.0 right) shoulders. They also observed higher retroversion on the right. Thus the glenoid version shows a wide range of variation in different geographical distribution, between males and females and on the right and left side of same individual.
This information is essential as version is altered or exaggerated in presence of glenohumeral pathology like osteoarthritis, rotator cuff tears leading to glenoid wear and bone loss and is associated with instability and ultimately dislocation of the joint.
Limitation of the study: A sexual comparison in the Glenoid parameters could not be established due to proportionately less number of female cadavers. The current study was conducted on the cadavers of the older age group and some bone wear cannot be excluded.
CONCLUSION
A large variation was observed in glenoid version ranging from (-10 0 to + 6 0 ) the right shoulders have shown to have significantly greater glenoid version. The glenoid dimensions observed in our study are in accordance with other Indian studies. However significant variation with respect to western bone morphology has emerged. This data would prove helpful for the assessment of percentage glenoid bone loss and for establishing criteria for anatomical restoration in shoulder surgery. Thus the smaller dimensions of shoulder bones in Indian population need to be contemplated while designing and fitting prosthesis in total shoulder arthroplasty. A mismatch in glenoid anatomy and the implants may contribute to loosening and poor performance of shoulder prosthesis, requiring a surgical revision. This variation in the shoulder morphology may prove useful in forensic science as a criterion for establishing Indian ethnicity.
ABBREVIATION
A-Glenoid Height B-Glenoid Breadth A1-inferior measurement from intersection on A A2-superior measurement from intersection on A B1-anterior measurement from intersection on B B2-posterior measurement from intersection on B GV-Glenoid Version (GV)
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